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(57)Abstract: 

PURPOSE: To improve the handling performance of a 
reciver device together with reduction of its cost by 
deciding automatically the modulated wave under 
broadcasting among those mixed anallog and digital 
modulated waves and demodulating properly the 
decided modulated wave. 

CONSTITUTION: The IF signals are acquired through 
an RF amplifier 2, a tuner 3 and a local oscillator 4, 
and the gains of the IF signals are controlled by an 
AGC amplifier 5. These IF signals are inputted to a 
frequency error ( Af) detecting circuit 6, an analog 
modulated wave demodulator 100 and a digital 
modulated wave demodulator 200 respectively. The 
circuit 6 detects the frequency error (frequency error 
information) of the IF signals and applies the 
frequency control signal to the oscillator 4 via a 
switch 4 (only when the analog modulated signal is 
received). A digital modulated wave deciding circuit 
300 decides whether the signal of the modulator 200 
is normal or not. If so, the received signal is decided as a digital modulated wave and a switch 
7 is turned off together with a switch 8 is turned toward a digital decoding circuit 201. 
Otherwise the switch 7 is turned on and the switch 8 is turned toward a signal processing 
part 101. 
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ft««2&«fflttScte. f'L^b 1 . 7 5MH z 
&<73<atiiC5fC^HLTH2>. ifttC QAMtVSB 
-AMfc«fc*SEHHfflreW:. »>il«[©«tt»A* 1 . 7 5M 

A#^ttVSB-AMl:J;3ai. <&Sgffikll*l 
Q A MCJ; S TfliSTS) £ <h*iJ5£T S J; 5 

[0 0 5 0] 114 (B) ttfiJ5tH]S&OT#iJT"&£o A^7iS 
7-3 2 1(Cti. SfiiHKSfePLL[Hll?SO;U-^'7-i';i'^ 



TPLLBfcfcOD/AStJISCAaSnftfc&K:. Jt 
3&g§3 2 3©— ^©HHPKA*;**!*. tfct£§g3 2 3 
«, A^fg^A<kSmi'^UPB<h£J£ii£LT, A>BT 
tJSO^-^^^^^tti^^l. 7 5M 

[0 0 5 1] B5ttS&KS^JM©7H^;PSWtt*lje 

0^3 o o<DmmmT'$>2>. z\<D&m&mfemm3o o 

tt. HMQAMiVS B-AMCO^t^&i 

TS&SClii^fiJJHLT^S, 15 (A) <D (a) it 
(b) 0tiQAMi:V S B -AM(CJ;-5^IS^C0*MS<J 
fcSSWafc'S* h;«SLT^5. (a)Elttl6QAM 

ffi-TSo (b) ElteVSB-AMfCckSglBSre&D, 

hjk -s>£ 0^888^27 (v + o 

•^n^r*tl©SSjM&^jS^CT-^^ h;K75l@je$- 0 t LT35 
S„ :oKm3«>5i5i:, QAM«T^Tcofiffl^ 
IStC^iSffi<7)^i7 HM^feLT^IiOCWLT. VS 
B-AMtHSim ^4*K(C«*^iajg^i7 

Il^T, fglgilS, IB4^|5ItccD*.^liK^^ 
fttlii&CBV S B - AM©£M«K£g«l/TH* £ 
#iJ£LTt>&^o 
[0 0 5 2] 125 (B) «, ^»¥iJSH]S&CDM^JS^ 

&n, raffitftau^Qtit3S«i«a^ i 

^tt^ttilH]SS3 3 2 KAflSn*. 

[0 0 5 3] MWmmzxk2tlZ>£.vlZ, Iifli Q 
PAM©»£. ^*Wk«»SBl. IS 4 ;ti|iS 

"1" , g§2. !IS3#ll51<£>.h£te "0" -Tfifca»t. VA 
B-AMfflifll ^3^ISt«^i7 h^tt^ft 

L&K 0*0^2. S3«^"l" \Zti.2>Z\t\$%i 
Oftte^ZLtlZfj.*. mz, QPAMcD*g^tt. 
\t. "0" i "1" ©x-^A^tL/TfPfflf***. V 
SB-AMOl&ll ^2. ^S^fglCx-^^il^L 
Tifffib. <1>/1—?mtHZf£\Z "0" tl/^dtfC^ 
So it,fH4&tii[H]S&3 3 2 «. TJl/^/tT. (=f 

-Xh) «©»«Tf>affiWCS:*0*2B«bT. "0" 
^'Jl^-rSJ®-&CD*-V S V - AMCD^iiiK^A^ LT* 

0. tero«-ir«QP AM<n$zm$i&\t) Ltt-^fcoi 
7 yPtmiiiB 1 ?- 3 3 3 cw^tsisca 
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m!@i&<Dnm\simt, ic.tr) nana 

[0 0 5 4] S6(i LTQAMtVS 
B-AMOt»O^Ttl£SiLTfe, fl^S^E- 

[0055] AfltUT^soy^nygwafcsfctt 

fy^JHilTSS. dcoA^iBJfctt, A^JS^ 
1. R F*BS2 SiM,Tf a-t 3 CA^Sh, 
*«»4 0aSffl^fcjB^snTtf|ilIffl«[ (IF) 

-5. -CIFlftt, AGC««»5£*M,T, 
*»4 0 l&mttftS4 0 2 tX^StlS. 
R8R4 0 2Ktt. ^g|5fggg§4 0 3*»6flD«S5«JBtt|^ 
jWtJ*#*&£*l. ft&tfe&SIU 0 1 Ktt,. ^g(5%tgffi^ 
** 9 0° ^*B§s4 1 0£^LT«|&StlT^«. fi3fctft 

KSP4 o l. i^ffl^isai54 o 2©m^Tab-5Q. im^ 

4. 4 0 5l;try^M§l:MSn, 

4 0 7t;A*$n5. &*7^pygMi&<aA:frf§-*tK: 

uz-y-yzr u >^ p - y ^ T^i>*^;^^-rntt"=k^„ 

CCOfcj&fc. A/D^3&§§4 0 4, 4 0 5fC^P-y^£ 
^•S^P-y i7S^Ielgg4 0 6 (CM LTfi. A^3«^*i 

!»W«»SftT^5. ftfcfciJl 

-So 

[0 0 5 6] Q, I{l*f«, -X— XA*> KtCfr2#>Tj£t^ 
^KftoT^OT^MfcSft. »7^W40 7 

Jr.. VS B-AMWJ;5?i7^-P^Di)KtC«^-'f 

[0 0 5 7] H7»Ctt. mm (A) iZQAUmzMT^ 
X^i? Minimi* mm (B) KteVSB-A 

QAMiKtCttT-SX^ h)\sMB\Z-D^T%z.2> t. Q 

pig (b) A^e.fc^s.t^ tcx^ hjimm 
&mtmnfflm$kmmfoT'$>z>rz#>\z. 



A^«^(Cjg«]^7^;p^!Rftt$ff^ cfc ^[ C> ^i?^;!, 
£H»[fiJ£l9» 3 0 0^6O«l»j75!yyfcJ:D«»* 
SI-rs^tT-^lShtus. fcis, 1«^7^;p^4 
0 7CQA*/te. ^£K:PI»!««Snfc«#T?ttfct>!&t, 

flEte. 7^*;U^liKA^C9^-&tek*y HilD^s, 7^- 
a^ISftA^©«-&tttS}g3l*.^iaa^ST-5© 

aa&teitfefij&T^***, ft7^;^4 0 7tt 

[0 0 5 8] ^C. SI7-TM4 0 7<7)HJ7 v I«i«^ 
#§§4 0 8fCA77£n, ttffiPHffltftSStlS. ip-6, *g 
*»1F»4 0 8©»«A*ttt. ^T-SPLLIhISST 
M^lltlttoJAA^nTUi,. tt*SX8§4 0 8 

7— * week 4 o 9 tcA^n-s. ^ay^n^mm 

4 0 6 tli D 7 * tf-? t C^'f S >^ffiSS*« 

[0 0 5 9] SeiC***»g4 0 8OaiAH 7-^ 
^>->*i>h (TAN-') i»4 11CA*Snw 
-So 7-57^>->*x> MUSS 4 1 ltt, ^HKCD^fflU 

T£t>;fc«£\ Slffl-»jJ?;U«<73A^^iaffitetBi:^ 

A77^jt»/s^ m^n? hJD £mf£<v&mmM£$<. 

*-5o CirofirffiI^I|{i^-«, )\,-7fflffl\Hl&4 1 2 £ig 
T;P-^7^;U^4 1 3 fCA^£ttT¥^£*x£:f£. & 
tt«W«fi» (NCO) * 1 4©«»»W«A^SB : ?K: 
tt^StlS. NCO 4 1 4te(^:bt$>S$lg2&£fg£U CI 
©tt^tt-y--f ><RrttSWLfc-y-'f >««|5itt4 1 5<hP 
■y-f >4*tt**bfc31i-f >ffi»|llK4 5 6(CA^$n 
•So >^&Ie15& 4 1 4, P-tf-f >^g|[5]gS4 1 5 CO 

*»»i8 4 o 8 nxus. cioju- 

W£P L LT^-So 
[0 0 6 0] -73. 7 — ?&>i?x.> h[5]S&4 1 1 COtti 

;i/-yW»@»4 1 2Tf»lR$nT««[«cRS 
(A f ) tttJj|s]R4 1 7 (Ct>A77£*l-5>„ A f tfttUlHlK 

0, ra^»ii5)-$:^tti-rSo dcodb^tt, ^2co;u- 

^7^M4 1 8lr¥tl^nfci, D/A^j^g§4 1 9 
$J«^fd{&i!&;±n-5o CCO^-y^AFC^-yT'S. 

So 

[0 0 6 1 ] 1 2«, PLLtAFC 



(9) 
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9. g««Jf£PJ&R#«PLL£#ittt<iCLTAFC;!, 

-fvfrzmftisitT, mfe&mm&^L. z\<dm®. 
ftW;mttzzt&\z\$, TT-\zmm$kmmm3k2nT 

S.-5ffl^7^;i/^4 0 7^StlT*3e>-r. cni'J:f9 
»&SW£(&tt ^ft-r-5^<hfc^ 

[0 0 6 2] ±.nZLtc£v\Z, z\<D^mm\zis^x\ti 
Fmmzm$L$kmwrfi?tE lt &igiif§#jT zn^mix 

[oo6 3] mmmw-mA o 9»(±i^«. ^-^j^e 

S&4 0 9 fl^SSR 1 0 1 l:A^Snt^5. 5*— 
^«^lE]gS4 0 9 te. ■rv^;i/SiSlc*3tt5 is>X;y& 

-i'^ijgL, z.tx^^^)im.m\:m^2 oi, 
^;^PR*'J^[s][iS3 o o i:«LTi^, ^->*^;^ 

^k0SS2O ITU i^g^fr^ft£n;fcl&#m^# 

[0 0 6 4] T^n^lliS (VSB-AMS) t^Xfl 
tT^St&B, Ifs^f (Itt#J) <hLT|pl^^t±)^ 
^'ff^tlT^S. Clttte. El 5 (A) \ZT®.Wl>tc^i? 

o i izmzw.ffi.mzimnm^mwzfr m^m 

39$ l o l. ^v^;KM^<k[B]gS2 o lrotti^ti, x-r 

^iliR^tl-SClite. 13 1 1:m.WLfcm.K)T~$>2>o 
[0 0 6 5] VA±.WlWLfc&olZ. dCD^JSW;: t 

mz 2 ^<DmmttcD'ig.m\5i$& : $:&m-? z>e>T"ittz< , 

*il<7)tElgST2 0WttlSSItg$|fllK!ft||^T#-2) <> 

t, iatt©ttffi©ssfl:. mm&itRzfmmwimtizm 

•So 

[0 0 6 6] (H8tt, dro^Bjro^eicteroilig^JT* 

-s. ®6<Dmmm£m-§mizim-ft^z:ttLTmw 
404. 4 o 5 tmmy 4 4 o 7 tcDmtz. mmm 

££§14 2 1 T^IStf 6nTI/>3*T&3 = fLT, AFC 
^-:/£flM-f 5 A ft£bti[5]S&4 1 7<75t±i^^;l/-y7 
■<Jld?4 1 8 ^LTgcffiHifflfgiSgg (NCO)' 42 2 
<73JimgcM«TKA;>7£n. C1C75NC04 2 2 WtB^J 
rt*. >2£?&Ih]S& 4 2 3 . a+l-T >^mislSS4 2 4T 



^^fs^(c^^^nTsm*@S4 2 i i:«snt^ 

%Mzm^t>nzmffl?£m%34 o 3fc«AFc;t— 7^ 
^omseraa. mmmw-^4 2 i$$\z 

<fc 9 StfiS $ tl-5> A F C flfc&lStll £ BfcSc-T -5 

[0067] Vccommm-vte, m®.$kMm&&3kTz>z. 
*6tc. ^sp^ig§§4 o 4<Dmmm&mfflisfrw, z.<dm 

[0 0 6 8] ±fHLfc<fc-5fC, dCOSygWCck 

[006 9] &,±.m.misrc£.v\z±.misfcnMm\z&2> 

SWfcW^-e^, gffijfttciig^&iE— Kt-ejD#t5Sfc 
sblzm^B^tfmtlT^Z>. £fc. T^-P^SSi:^^ 

[0070] ±m.<Dmmm\t. v'^^ji-mm^.iihxQ 

AMR, T-^-niT'^iaKtL-TVS B-AMi^xfc 
[0 0 7 1] 19 «CC5ck^^fa^^igffi-rs«^-(~, 

[0 0 7 2] A^?Sf 5 0 HzAJi2ntzQPSKfc$> 
AGCiti|i§i5 0 2 TfUf^Jffll^nT 
P F 5 0 3 \Z\f)ZtLZ><. AGCJtill^5 0 2 

(Dwrn^izte, tgin^(±)[His?s 5 1 %fr<bcr>mmMwm 

^AWSftTHI.. EMBPF 5 0 3 "CSfl^lSfc^ 
^nfefs^tt. tt^^KS|5 5 0 4&tf[B]*@&$[fflS5 0 5 

(cA^^ns. as^gi5 5 o 4\z\t. m%mmm5o 
6fr<b<Dm5&tf9 o° &mm5 o 7 ^^LT-^^e.n, 
[e]ffl&$EgR 505 \z\zm$mmm 5 0 6 e> ro^^^a: 

^KSP5 0 4, 5 0 5<7?=&tB^)tt, 
^ili©^^^^ (LPF) 5 0 8. 5 0 9(CA^^tl 

m®.f$.ft$:m£2nrcm> A/D^mggs 11, 512 



(10) 
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[0 0 7 3] ^^WtSnfc&fa^tt, SSCJf&lgc 

mmnm5 1 3 tut, u 7 tbx, 

f) 514, 5 i sK^ti^nA^stt-s. 

[0 0 7 4] une>Ty^HPF5 14, 5 15I;H 
SH£-r -5 Q P S K/ F MSJ K) & A & tlTtJ 

S K^H3j£co*§-£r«. T~Ji?)l7 ; -?teiik\z$>l1rZ>ttn 

T^l). fy^HPF5 14, 5 1 5 cottl^fC 

[0 0 7 5] fy^HPF5 14, 5 15CD#tii?j 
tt. i?u<*jirn&.mkS 1 6 fcftl&Sti*. i^a-y^S 
£[s]5& 5 16IJ, A/D^Jggg 5 11. 5 1 2 tffl^S 

K/FMtfjrmxfg^KJxD. A^'^PKtc^ UXQ P 
SKflKfflOi'nyi'tFMKfflO^D'y^i^ 
T^-ScfcSIC&oT^S. A^M^'QP SK^IIifcCD 

11,51 JfcFMK©l^(l A^ 

^^CD2{g«±<OJli&lfc<7)£ a-y ^£A/DSt£§§ 
5 11. 5 12 K-^X^S. 

[0 0 7 6] fy7iHPF5 14, 5 15C0fcB?7«. 

mmmw$§5 1 7tcA^^ns„ ^siss 1 7«. 

Xte&R®bf££f#-£>C<h(iXi*Xfc. Aroj^ffl?^^ 
SIX $ U H co T-^W &JH K gc^ J&§§ t B U e, fj. ^ ^ 6 

LTSi5*f.T'*5. «^^gg§5 1 7 <£)ffi?7W;. 
*g&fctilE]S&5 1 8(CA?j£n, Jg4@a*ftt±SS*l-5. CCD 
fi«««tt. &CDAGCif$I§§5 0 2 ©5W»ftJW«»«h 
LTffll^ftS. 5 1 7 COttJ^W, 

tfc&§§5 1 9\zXf]^n^>. ftfflMK3§5 1 9Ttt. 
cDA*><hQP SKx>#;utcoefflM^tB$n^„ ft 

1 9 CDtB*J «4tIStil$B) tt. fy^J^- 

^^ttiiHis&5 2 na^jsns. xv^^-r-^^tuiii 

SS521Xte. I Fi^*5Q P S Kg»SJ£ 
Hf9ffi<i:^i2liCOP»3i§tfetblHlS&5 2 2 ^ <=> co{firfflffiiEffi 



©mn-^-^SQp sKttWx-^a^jB^s 2 3{;m 

SStttBr-j'tt. ft*8BtftHllBltt5 2 2 tc 
X^SftTlriS. HJOTBttttilslB 5 2 2 «. '&m"r-$ 

— ^ajisss 521 tc-^A-5„ 

[0 0 7 7] HlOtt, ^S^UWreffcSnfcBMfta:*: 

if5*lTl^. CCO|^^fg/0^»3IS^tblHlg&5 2 2 
TtftfcH£*i;fcl§£\ QP SKflfc^gfS^tlX^SCiiX 

^y^Wti^SS? 5 2 4«fc0ffl*j£ft*. NftBffiftftt 

mvyviftfimimfrs 2 4 jiotHflsna. ccoasu 

^yy'lCiO, SfcCD^v^HL P F 5 1 4, 5 1 5 CO 
n, *fcd7D-y^H^tl]SS5 1 6CO^P-yi7^^3grfe^) 

•3&*.e>ft£. ^etc^fc^aiT-sPLLiHigscoa^t, 

[0 0 7 8] VLttittWL& 5 1 9 cotBTj ' (ftfflHtit^S) 

tcA^Sft-s,, ccojk-:/:^;^ 5 4 i coffi^te. x 

-f 4 2Sr^LTS!tttlWWaffiS (NCO) 543 

CDJlK^HWS^(CA^£n-5>. Xi'yf 5 4 2(1 Q 
P SKSIBKcDS«4 , «^->d:/«£0. FM&g^i^^Ti- 
7tS5J:3l:lH»SftS. K4tlHWf!lBS 5 4 3 «. 

U > ->* * T-CDjJDffiW *fT 5 fcJ&^igtt^ <h 0 ^cofg 

&\z&»znEMWf&gLm (vco) ts^fc<isn;± 

TcVCO (VCXO) 6l±0^tttVCXOT(iiS 

T?€r&v»i£^»a«jft?uEttH**r-r*«f«**»*. ceo 

$CffifWfgiS§§ 5 4 3COtt)^7«, ^— ^^^^'tt^+h-l' 
>4$tt, n-tJ-O^'ttSWTS-y-'f >^IhIK5 4 4. 
Pit-I 1 >^j^[5]g§5 4 5iCA^3^n-5o •^LTCCD-tM' 
>^W5 4 4, P-y--f>^[llSS5 4 5C0tti^^. 

5 1 7 icWStlTt^o CCO— iSCO^-^ 
tt. $E±7iS?)l'ffil#.<D&ffiny?)\,-7"T'$>2>. PL 

LW7^j^54ii:. ^±W»***r-rsiu»3&t 
^Snx^tl«. PLLCOj^K^c?l^jA^H«MSB<) 
IC«S|!S^X* OPLLt iTIMfelf^lTt 
-5= uCTPLL^-7"7-fM54Ul yffrJW 
H1S&5 6 0rfi>SCOttJ7j (AFC/P L L^Oj^^fi-^) 

fflffl®& 5 6 0 «. ±fBPLLC0Sf)^t^j7tiT-5AFC 
;l/-yc0JKjf^C0^) 0 }&;LftiiJtaP£?f 5 C t^X^S. 
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[0 0 7 9] ^(C, AFC;U-ytCO^Tffcl!IH-3. ft 

ffl^KH5 1 9 ©ma (tirffinwiu nmmi&%L®.m5 

3 lCA^SnT^S. AS[ftttfiS5 3 1 tt, 
PIS 0 Oti««fl:4»aif S uiCJ: DI*ft(S» (F 
MfBMflre) £&tiiT&o d©««»Cfi!i»H. .AFC 
)\,— -77 4 5 5 1 l-A^^tast^fc^-c x>7 7 
V/S0S&5 3 2(CA^£nS. AFC;H77^MS 
5 1 Offl^tt. JUFIIH»5 5 2 ^ST&fiifliWfgig 

g§ (nco) 5 5 scwftftwwsa^tA^sn*. «c 

ttlWW5Sfi8 5 5 3©W2jtt. y-i'SJftWtt^-a-f > 
nit^>4$t£T'£><5-tf--i' >£&I§]R5 5 4. mt 
-f >^fSmSS 5 5 5CA^StlS. 
5 5 4. n-S--f >«»Eltt5 5 5©a**«. tf*£ff§g 
5 1 3 C^StlT^S. ;P h*[U!SS 5 5 2 

te, ;u— :/fflffl@B&5 6 oa>e>©AFC/PLLS)gjft 
nTViSt^«, AFOU—yy^oi^BSKDiati^ 

XJl— tU PLLJl/-^a*?^nfci:#fCAFC;i/ 

±-5tC^-3T^S„ ;i/-7 P $iJfflHsl5E§ 5 6 0 «. 0U*_fcf^ 
V >^;P»#?Wf^ 5 *-5^fffl«A FC^-ySIRL, 

[0 0 8 0] HKttK 5 3 1 ©tiifl 
tt. f-fl>7r >-XlHlgS5 3 2lCA^/^^l§o t^X 

yXtfi:«5}?f^, S«JSJc»S«fiS-&. 7t©¥i§ 

7 :>X@g&5 3 2©tH*/«, ^7>^[1S§5 3 3i|sIW 
^KIbIK 5 3 7 K A77 Sft*. l^ffl^Sf 5 3 711 

TZ^yymms 3 3 

fC<fc0d7 5>yieIK5 3 3T«jfiSiES^ff*Dn, iSfit 
S5fe$n7cFMffiiS«-^«. D/AtM5 3 4T*7t 
□ y«#IC*tft$nfc», LPF 5 3 5^LTFMt 
Iim-^tl3^SST5 3 6^®ffl$tlS. 

[0 0 8 1] ±fBbfcHJ6WI^J:*t, S5mfejHS7c« 
ffiSSfc&K&HT F MK <h Q P S KgilSiSTWgfc-r -5 «fc 

5 if % <=> w^PTji^coffi^-e^ffi^Ts :w 

T££„ itFMKtQ P S K§£ ill fi^Slc! 

So 

[0 0 8 2] 



a. *±Tvttafc£fcner-:/;i/ea£k:*str»T, 

[0 0 8 3] Sfcd©«?8»4. eSMejHSfc«8SM*M 

[0 1] COM®-H»I^T7"D7^i. 

[02] C-O%IB{C^*5Se2l^«07*-V^ b©0ij 

[03] Cffl^C«t)l.eif^«}7*-77 hCDffi 

■TH. 

[04] d©56Wfc«*>4Gai##OX^^ h 
TBI. 

[05] c©fgeHfc«fc*eaifln*oK«i*s©'c^ h 
;na«s*-riai7 J >?^;^Bi ! waiJiHi!&©s6K:s&te 

[0 6] C©5E«Sfflntgfi81©-flSSt^Oy 

i70o 

[07] z\(D&wizmi?2>&m.mno)z.'<? h)imm¥f 
[0 8] z\c>5£m&m^ft&mmw:e>i&<DW&7K'r7a 

[0 9] CO*K*ffl^fc«MSK©*6tteO«lJ*^ 

-ryn-y i70 o 

[0 10] Z\<D5£W\Z%t>Z>fcm.im-^<Dy*— h<D 

[011] VS B-AMMi«OM«i|^t 0. 
[0 12] #ffiQAM«H8©«jS0"]£7rc-rei. 

[013] coawoflfiaii^s^scjisjcosfiSiB 
[014] Fumm^m^-tEi. 

[0 15] QPSKtftWSOPJSjjVrB. 
[ft^©!*^] 

2-RF*B«g. 4-ASR%S88. 5 - 

AGCifiHgl. 7. 8-7W 

yf, 10 0-7tnySi«tt«g. 2 0 
JPSWStf&WB. 1 0 1 -flr*U&8ffl&, 2 0 1-xv* 
Jl/«^tlHl8&. 3 0 O-^v^J^lififiJ^lHlgS. 
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